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(71) Wc, PEROXm-CHEMIE GMBH, a body cofpoiate ol 8021. 
HoDxi^eUkreuth, Nr Munidha FcdciBl RepuUtc of Gennanv, oz^^ntted and oriating 
ttp ^gy the laws dP the Fedetal Repd^Ec of Gennany. do heieby declare the inventioak 
for winch we pray that a patent may be granted to qs» and die method by. whidi it 
5 is to be pedornie4 to be partiodarly descnbed in and by Ibe f ollowin^ — 5 

The present In^^tiim idfoea to genhlddeB and Jn partiailar to g^nniddal noix- 
tures OQHtaiui&g byi^Qgea perosid^ and ifae' use of sndi matures in tzeaiing aq:iieocis 

UntB only reoentlyj water has been a dieapj plendful and natural product, but 

10 it is pow^bfrnnyng increasingly a vahiable and expensive matexial which is no looger 10 
available in jmlimited quantities. In ooosequeboe^ attempts have been made, bodi in 
the muxndpal sec&ff and in industry^, to discourage as far as possible the coosuznptiaa 
of fresh water and instesd to purify and refuse water. Ptkr to lecyding the water> it' * 
is often necessary to tieat the water In one or more stagea* y.Ymnp^rs of systems vAich 

15 . xecyc^ water are cooliz^ water recycled in vazioua orancfaea of industiy, and ibe .15 
droilazion of water in swimming pods. 

In certain industiies there are perticito problems in recycling wetier, in that pro< 
cess water during use picks up inttiurities whidi aa as nutrients for many kinds of 
mtcttyotganinns. By way of ezasi{ue, one such izi^stiy is tlie paper industry, "wbicfa 

20 en^loys mecbanicu separators^ e.g. . filters or oompccssors to semcate the water from 20 
soliids canied in the water. Howevecj paiticulariy in the paper in 
18 recovered, either from ^le filter or is squeezed out of the soUd mass, contains 
cellulose, which is a very good nutzkm for aJgae, fungi, -and other bacteria. Un- 
f ortunatdy, even in so called dosed loop processes^ it is in general not economically 

25 leasiUe to pievent isuch micro-organisms entering the water system. If. .the mkrb- 25 
organisins are allowed to grow imcfaecked^ they can appear^'for example^ as slilne or 
form moi^ cultures^ ^diich can lead to coooderabk adverse efiecta and daturfaanise 
at some point in the water drculatioD syaiem. 

It has been reooguissd oommoo^ tiurt the gzowtii of micro-organisms in water 

30 can be retarded or prevented by the additloa of a suitable geonidde» Various germ- 30 
icides have been proposed^ v^ilcli are effective to at last a certain extent, but whicii do 
not generate in die aqueous ^stem disturbing tnsic or corrosive by-products or ro- 
actioa products. One such gerancide is hydrogen peroEtide which decomposes fo lonn 
o^gen and water^ and thus does not fbnn any hamtful residues, Now, it has been 

"35 recognised that hydrogen peioaude does possess some bactenaddal^ often desc^ed 35 
as tecceristatic, deododsii^ oaddiain^ and antisqitic properties, and also exhifcKLts to 
some extent a fungistatic and fungicidal action as de«:ribed in . Dermatc^oglscfae 
Wodicnschrift, IS2 page 1105 (1966), Akhou^ beneficial, the use of hydrogen per- 
oxide only is sometimes only a short term Boluticm since vari<His micro-organisms are 

40 capable of mutating to form resistant strains which are no l<Higer killed or sigiiificantly 40 
retarded by hydrogen peroxide. One biological clarification process^ as described in 
DT— OS 22 28 011 describes treatment with hydrogen ^peroxide which meets the 
entire oxygea demand for the whole aerobic bacterial claniication and. aimultane.ously 
prevents me development of fiUmentous bacteria^ le. axnerobic bacteria. TfaiiSj in 

45 tins case;, die sdectively of hydrogen peroxide is utilised, demonstrating whilst certain 45 
micro-organisms' are complexly destnmd, at the same tune the growth conditioos 
of other mKro-organisms are optimised. * ^ 
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Other genniddal compositions have been proposed in which hydrogen peiosde 
is one component. One sum composition is described in DT— OS 2221 047 in wfakh 
hydiigcn peroxide or a water solubk non-twdc pcnmdc is mixed with phenol mercmy 
(2) salts, in particular sodium cdiyl naercury diiosalicylflte, and used in the fonn u 
5 aqueous isotonic sohitxms to steriHsc and clean soft contact lenses* However, mercmy 5 
compounds ait toxic, which means that such a compositUm would be prohibited for 
use not only in swimmii^ pools but aho in industry, espedalJy In the paper iiulustzy 
if the paper is intended for use in packaging food stu^ or in die idi^rxnaocutical or 
food industries in which naateriak, whici are intended for consunqjtion or use by 
10 humans, could come into contact with toxic substances as in dtt recycled aqueous 10 
systems, possibly as a result of a leak fnnn die aqueous systeou 

It is an object of the prescuc invention to provide a germicidal mixnne which is 
more effective than solely hydrogen peroxide^ but whidu like hydrogen' peroxide, is 
nnc slgnaficandy corrosive nor is to any significant extent cidier toxic .itself or in tec 
«c pioduces decomposition products wfaidi are teak, ... 

According to die present invention there is provided a germicidal mixture cqmr* 
prising hydrogen peroxide and one or more of compounds r***-* 

5 p-hydroxybenzoic add or a sah dieieof or a Q — Q alkyl ester thetecf, 

b) a non-reactive (as herein definecQ heterocyclic aromatic compound captaining 
20 at kast one nitrogen atom as betero-atom and subsumted by at least one hydrosyi 

group or caiboxylic add group or salt or C>— Q alkyl ester cf said add or 

c) an amidosulphooic add havii^ e^eneral formula RR^NSO«H wherein R and 
represent hydrogen or an Q— Q ^ group, or a salt diereof, provWed diat 

where die mixture contains one compound only of a) b) and c)-and where that ooisr 
pound is a)> it is pcesent in an amount of not more than 0.7% and \diere that coo*- 
pound is b) it is present in an amount of at least 0.25%, %8 by wcijiJit based <m die 

AccQcding to a seooax! aspect of the present invention there is provided a p rocess 
for the treatment of miao^rganism-amtairang muniqpal or industrial watff 
30 comprising die step of contacting die micro-organism-coataining water jAh an artwc 
amount of a germicidal mhctuie which comprises hydrogen peroxide and one or mate 
of compounds a), b) and c) described beiein-before. , ^ ^ ^ . . 

Advaiungeously, ii has been found diat the stabihqr of die hydrogpn poo™^ 
is not impaired by the presence of the compounds a)^ b), or c) widi the result that me 
shelf life of die genniddal mixmre is therefore comparable wi± uiat of commercial 35 
hydrogen peroxide. Moieover, it has also been discovered that die compounds a), bV 
or c) display a synergisric effect when used as gemriddes in combinatim widi 
hydngen poroide, in that dicir use jobdy is consideraldy more effective thai* use 
cl die individual compcmenis s£paratdy. The fact that synergisn is e xhibit ed Is 
40 sunwismg and ime^iccted Furthermore, it wfll be recopused that die ownpounds 40 
a), b) ^ c) exhibit substandally no pbysicdo^cally harmful properties. This is pai^ 
dcularly important, because it enables die genniddal mixture to be enjoyed hi da- 
infecting swimming pool water or for use in industiy^ even where water treated 
the genniddal mixture is Ilkdy to oome into contaa duough acddcnt or design wrth . 
4S food stuffs or pharmaceutical or packaging material fdr diem. , . - • 

When compound a), b) or c) is a salt h can suitaUy be an aDah metsi sal^ for 
example sodiun^ or it can be an ammonium sak. . . . • . 

In particularly desirably embodimentB, compound a) <rf die getmiadal motnxe 
is die emyl or propyl ester of p-hydroxybenzoic add. The physiolc^cal hamdessntts 
50 avich compounds has ah^y been recognised!, in that they are pemutsed^ for czampl^ W 
under die description PHB esten as pseaervadvea m foodatofEs in at least some 

countries* • 

By the term "im-rcactive" used herein witii respect to conqwund b) wc mean 
lhat the compound does not fcaa widi hydrogen peroxide; In some piefened cm- . 
bodiments, die heterocyclic aromatic compound is a substituted qubxdme or pyridine. 55 
JVlore preferably, the compound b) is an hydroxyquhutoe or a pyn^oedi^iaiPflm 
fliTF^I . Particularty preferred compounds indude S-hydroxyquinolme and dipicdmic 
add. 

Although in compound c) of the germicidal nuxmre, the groins R and R^ in 
M die general formula can be Q— C. alkyl groups, such as mediyl or ediyl, m hi^ 60 
convenient embodiments^ R and R^ are both hydrogen.^ 

Generally, the genniddal mixture contains, water in addition to die hydrogen 
peroxide and one or more rf die con^unds a), b) and c). In pr^erred embodimentB, 
the water contains in addition a small amount d a mineral add, for example aul- 
65 phuric add Odier mineral adds which are physiologically acceptable in small amouitts 65 
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may be induded instead <^ sulphuric acid. Advantageously, the addition <rf a smaD . 
amoma of mincna add enaWcs oooopoands from ccmpound* a) b)md c) whua 
exhibit comnatativcb poor solubility in water to be dissolved mare readily. 

TheoMcenliatkHi of hydiogpa penndde in Ac genmddal mixtuie waU often M 
5 m the range of 10 to 70% by weight, and frequently witlun the range of 30 to 50% 
^ by wrfghtTThe conceniraticm ofifea» a), b), or c) in gciinicUal mxtuie 
is i3y within the range of 0.1 to 5% by weigbt. The yeigit ratio of Mn>g^ 
peipxide to compound a) in die geonladal mumne is o6ea m titt r ange <g z^0- 1 to 
100: 1, and the weight lario of hydrogen pcit»ide tn ebfaer cdmpoand b) or ocm- 
10 pound c) is often in the range of 25 : 1 to 10; 1. 

Conveciendy, the germicidal mixturea described hcBem m some emboduncnu can 
be obtained by adding the appropriate amount of compound a), b) oc c) to oonmis^ 
dally availflWe aqueous solinions of hydrogen peroxide. Sudi cx«MnerciaUy av^Ue 
sdlotions can contain the normal stabaising agents for hydrogen Peroxide, sudi M 
15 sodium pyrophosphates, because such stabilising agents do not maxfcedly impa ir tnc 15 
syner^BOc effect, nor do they mceraot with the compounds a), b) 

In processes for treating water wiih the germiddfll mixtures, it is highly ^<Sm»k 
to use from 0.001 to 2 ml of mixture per litre of water to be tc^ted^ calailft»l on 
. the coment of 35% by wei^ hydrogen peroxide in the germicidal mixture. Thus, 
c^., if the germicidal znixturo caitained approximately 50% ^'yjJ^K™ nydtpgpn 20 
peroxide, the . corttq)0!iding amount would be approoctmaicly 0.007 to 1.4 wl per 
litre of water. Sudi anaounts are partictilaily suitabk for the tteatment of wattr 
si^>plies containing a signficant amoum of dissolved nutrient for micro-ar]^sn[i% 
audi as cellulose or hydrolysis products thereof. • • ^ *»« 

Many aqueous systems often contain dianftbers, pumps, connecting papes, ana 25 
the like whidi set liable to corrofiion^ to at least some extent If desired, mc gpr- 
mkidal mixture can contain a conosioa inhibitor commonly iiiooq>oiated in hydroM 
peroxide solmioos, sudi as ammonhim nitrate. Such a compoond can be incorporated 
^rithout significandy impairing Oie synergistic effect between ilie l^drpgen pemxide 
aiid the ccm^pounds a), d) or c). . , - 

Aqueous medium can be treated sA± the gendcidal mixture by any canventmnal 
oppitffltus for bringing one liquid into cooatct wiih a seoosid liqund. Thus, for example 
Se geimic^al mixture can be added continuously or intennhxeodyj and, for example 
can be iiq'ccted or pimped into the pipeline carrying the recycled water or be added 
IS in a sparaie treatmoit vessd* ^ it ^ 

Having now described the invention generally^ specuk embodiments wiU now be 
descrawd more fully by way of example only. 
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Examples 1—7. 

In these Examples^ germicidBl nxixtureB were prepared by mixing aqueous hydro- . 
40 gen peroxide with one or more of oompoonds a) to- c) in the appropcmte amounts ID 40 
pye the pioduot compositiana specified in Table I bdow. In all me exan^les, die 
balance was nade up with water. Where sulphuric add was incorporated^ it 
xesented the *iMntiyim amoniii: to allow dlie a>niplete aohition of. the hydraxyqi mo l in e 
compouDd. In Exanqto 1— 7, cooooitntioQs are wei^ peroeat, unless odierwiae 
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TABLE I 



ExBtnple 
No. 


Hydrogen 
Peroxide 
Cone** 


Olher Components 


Coixq)ound 


Conc*^ 


1 


35 


ammonium amides ulphon ate 


2 


2 


35 


p-hydfoxybenzoic acid- 


0,13 






ethyl ester 




3 


35 


dipicolinic acid 


0.5 


4 


35 


amnioniiim amldosulphonate 


2 






sodium pyrophosphate 


0.5 


5 


35 


ammonium amidosulphonate 


2 






dipicollnic acid 


0.25. 


6 


35 


8-hydroxyquinoline 


2 






dipicolinic acid 


0.25 






sulphuric acid 


Min. 


7 


35 


8--hydioxyqainoHne 


2 






p-hydroxy benzoic acid- 


0.13 






ethyl ester 






sulphuric acid 


Mln. 



The germicidal ruixtures described in Table I were storage stahk and retained 
their effectiveness for a conaideiaMe period of tune. 



Exanoples 8 — 14 and Goanparisons. 
5 In these Examples and comparisons, the effectiveness of the gennicidai mixtures S 

of Examples 1 — 7 was determiiied and conq>ared with treatments employiiig <mt or 
other of the compooents cf the germicidal mixture or with a blank* The solutioos 
which were treated by the germicidal mixtures were prepared by treating a Dubois 
salt soluiiOD comprising OJ g NaNOg I g Na^HPO*, 0 J g MeSO^ , THjO, 0.5 g KG, 

10 0^1 g S0< . 7H3O and 1 litre distilled water with 5 g cellulose powder, 0.1 g y«8t ^. 10 
extract and 5 g humic soil and aerated for several weeks. The cdlulose ooncaimng 
solution was then diluted to approximately 10% coDcentration vnth fresh Bubo's sak 
solution. In each one^ a sample of the dihiited cellulose containing solution was treated 
with the amount of geimicraal miznire indicated in Tabk II> and incubated at 15^C 

15 with slight aeratioiL The bacteria count was measured using PC agar, in cu baring foe 15 
10 days at 22*Cs measurements being made inrdally and after 1, 7» 14^ and 20 deyt. 
For purposes of oonqsazison onIy« blimk tests were coaiduaedj ix. without the addition 
of any germicide, as well as tests under identical conditions but ^sf^oying a germi-. 
ddal mixmre containing no hydrogen peroxide, but otherwise identical to the mixture 

20 used in the corresponding example. Tests run employing solely hydrogen peroxide as a 20 
gennicide were carried out The results of the tests are summansed in TaUe II. The 
number of living bacteria sta^ in die Tabk is die mimber contained per one ml of 
the diUited cdlulose solution employed in the test. The term ''NT" indicates that no 
living bacteria were detected in the 0.1 ml batch. Comparisons are indicated by die 

25 prefix Q and where they cany the same numeral as an Exsmpiz, then that conn 25 
parison is identical to the example exc^ for the omission of hydzogen peroxide. 
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TABLE 2 



Example 


• 

GerroiQidal 
Mixtnrfi 


Cone" of 
Mixture 
(ml/D 


Bacteria Count 


Initial 


1 

X 

day 


days 


14 
days 


21 
days 


8 


Ex, 1 


0.25 




NT 


NT 


NT 


- 


C8 


C 1 




X iU 










. -9 


Ex. 2 




2 xlO 


NT 


NT 


W 1 




C9 


C 2 




2x10* 


2x10* 


3 xlO* 


10" 




10 


Ex.3/. 




2x10' 


. NT 


NT 


NT 




CIO 


3' 




2x10* 


2x10* 


5x10' 


10' 




11 


Ex, 4 




5x10^ 


NT 


NT 


NT 




cil 


C 4 




2xlO.« 


3x10" 


4x10* 


5x10' 




12 


Ex. 5 


0.05 


1x10' 


2x10' 


NT 




NT 


C12 


C 5 




3x10' 


1x10* 


8x10' 




3x10* 


13 


Ex.6 




3x10' 


6x10^ 


NT 




NT . 


C13 


C 6 




3x10' 


1x10' 


10* 




10* 


14 


Ex.7 




3x10" 


3x10' 


NT 




NT . 


C14. 


C 7 




3x10' 


. 1 X 10' 


3x10' 




2x10* 


CIS ' 








.6x10' 


5x10* 


2x10' 




C16 


HaO, 


0.25 


5x10^ 


2x10' 


5x10* 


5x10* 




C17 






3x10' 


3x10' 


8x10* 




1x10^ 


C18 


HA 


0.25 


1x10' 


10* 


10» 




2x10' 



Pxom TaUe H it can be seen tliat whfen tbe genaicidal mixture was used m & 
coDoenmnioo of 0.25 ni^A^ in cvoy case liie bflcterla count f eO o an unmeasuiafale 
levd within <at day, whereas at best the ooimpadson wi± the hydrofen pcroixide- 
fiee mixtuxes caused on)^ a sli^ and initial decrease in the bacteria. Use of hydrogen 5 
peroxide by itself at that amoentxadon did produce a deoease in die bacteria oouiit^ 
but it was much more slowly and it will be noted that after 14 days the bacteria . 
count had risen to iiigher than ^at measured af&er one day. Tins indicates that the 
grn n iri dftl compound had not been snffidently active to reduce the' bacteria to a nU 
Sevd, and thai tise bacteria were dien cmldplyiDg again. A simtfar pattern occuned 10 
when the concentiation of the genmddal mixture was rbduced to on^ 0.05 mI/1. As 
w^nild he expected n^en the concentration cf.genniddal mixture is reduced 1^ five 
times, its acdtm was slower, but even thca had reduced the bacteria count to iin- 
measurahle levels within seven days, from* a significantly higher initial bacteria count. 
Once again the germicidal mixture of the examples demonsttated far superior gcr- 15 
modal properties than any of the ooD^arifioii mixtures or hydr<^cn peroxide by 
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hsdf. Moreover, it will be observed that the improveraeiu of the imxtuxe over its 
ooiiip(xients is s^gnficantly greacer than the additive effects oi the individual cam- 
nnentB> indicating cleady synergism. Furthcnnorc, it wiD be noted thai the pieseooe 
cf a nomial stabiliser for HaOa, as in cxampk 4j or small quantities of mineral add« 
5 as in Examples 6 and 7 do not deatzoy the synergism. 5 

Exansple 15. 

In this Example, a gemiddal mixture compci&ing 35% w/w hydn^en peroxide 
and the ethyl ester d p-hytlroxybcnzoic add in a sugar beet psrooess izutially at a 
oonoectratifHi of 3 ppn mixture to cure die problem of slime, especially In the oooUng 
10 tower. When die aimie had been eliminam, the dosage was lowered to 1.S ppm of 10 
mhmue without the slime reappearing. 

WHAT WE CLAIM IS: — 

I, A geimictdal mixture canprising hydrogen peroxide and ooe or oioxe of 
oon^Kninds : ^ 

15 a} p-hydroxybenxoic acid or a salt thereof or a Ci— C« alkyl ester dieieof, ^ IS 

b; a non-reacdve (as hmin defined) heterocyclic aromatic compound oontainixig 
at kast one nitrogen atom as heteio-atcRn and substituted by at least one hydroxyl 
group or carboxyl]^ add ^roap or salt or Q— Ct slkfi ester of said add or 

c) an aniUiosulphonic aoid having general formula RR^NSOsH viiieieiu R and 
20 represent hydrogen or an Ci — Q alkyl group, or a salt thatoi^ provided that 20 

where tiie mixture contains one conqx>und only of a) b) and c) and where that coo- 
pound is a), it is present in an amount of not more than 0.7% and where that com- 
pound is b) it is present in an amount of at least 025%, %s wdght by based on the 
mixture. 

25 2. A germiddal mixture as daimed in claim 1 containing in addition a small 25 

amount of mineral acsd. 

3. A germicidal mixture as daimed m daim 2 whereb the mineral acid is 
su^huxic add. 

* 4. A germiddal mixture as daimed in any preceding daim wherein compound 
30 a), b) or c) is selected within the range of 0.1 to 3% by weight 30 

5. A germiddal mixture as daiined in any preceding daim wherdn compound 
a) is present in a welgja ratio to hydrogen peroxide of £rmn 1 to 250 to 1 to 100. 

6. A germicidal mixture as daimed in any preceding daim wherein tlie con- 
centration of hydrogen peroxide is in the range ^ 30 to 50% by we^t and of ooo^ 

35 pound a) is not more than 0J% hy^ wd^ . 35 

7. A germiddal mixture as daimed in any j^reoeding daim whetdn compound 
a) is the ethyl or propyl ester of p-hydroxybcmodc add. 

S. A germiddal mixture as daimed in any of daims 1—4 wherdn compound b) 
or c) is present in a wd^ ratio to the hydrogen peroxide of from 1 to 25 to 1 to 10. 
40 9. A germiddal mixture as claimed in any of claims 1— -4 or 8 wherein the 40 

heterocyclic coropound b) contains only one nitrogen atom in the aromatic mideus. 

10. A germicidal mixture as daiined in daim 9 whendn the oomponnd b) Is an 
hydroxyquinoline or a f^rridine dicarboxyiic add. 

II. A germicidal mixture as daimed in daim 10 wiheidn compound b) Is 8- 

45 hydroxyquladine or dipicolinic add. 45 

12. A germiddal mixture as claimed in any of daxms 1 — 4 or 8 iidienein com- 
pound c) is an ammonium sah. 

13. A genxnddaJ mixture as daimed in any preceding daim which is formed by 
mixing commetdally available aqueous hydrogen peroxide^ containing if desired^ oon- 

50 ventionally used staoiliseiSj with one or more of oan^imds a]^ b) or c) in the deaixed SO 
weight ratio. 

14. A gexnuddal mixture as claimed in my preceding daim coutalniiig 
additionally a OKTOsion inhibitor. 

15. A germiddal mixture substantially as described herein widi respect spedfi- 

55 cally to any one of Examples 1—7. 55 

16. A process for the treatoient of micio-ocg&nism-cootaining mnnidyjal or in- 
dustrial water comprising the st^ of contacting the micrty^vgamsnKOontaining water 
with an active amount of a genmddal mature whidi oompixses hydrogen peroxide 
and one or more of compouz^: — 

60 s) p-hydroxybenzoic acid or a salt thereof or a Ci— Ci alkyl ester thereof^ ^ 

b) a non-reactive heterocyclic aromadc compound contairung at least one nitrogen 
atcsn as hetero-atom and substituted by at kast one hydroxyl group or at least one • 
add group or salt or alkyl ester of the add groupj or 
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25 26. A process for treatiz^ water widi a genosddd mJztiuc^ subetBrnxally as des- 

cribed herein with xe^iecr spedficaOy id any of Emmn^ 8 id 14. 

27. Water vAeaem treated by a prooess as daimed in any daima 16 to 26. 

T. FSARCE, 
Agent f Of die ApplicantB* 
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c) an aniLdosu^xhomc add having gencisl foxmiila RR^NSO^H wherein It and 
icpresent hydrogaD or an Ci— Ce alkyi groap, of sak diereof. 
17. A process as daimed in daim 16 enapk^in^ a mistme aocczdiog to any of 
claims 2 to 15. 

5 18. A process as daimed in daim 16 or 17 vdierein the treated water is litely 

tn come imo oontBct with humans by design» leaka^, or otherw^ without being 
tieatied with other germiddal compounds. 

19. A process as daimed in any of daima 16 to 18 wberein the indi»trial water 
is recycle water or ^QuenL 

20. A process as daoned in any of datxns 16 to 19 wherein the industrial water 
is washing, process or cooling water. 

21. A process ss daimed in daim 18 wherein tlie munidpal water is used in 
swhmnfng pods. 

22. A process as daimed in any of claims 15 to 21 wherein the water contams 

15 ceUulose or an hydrolysis derivative thereof as nutrient for nBcxo-ocganisma. IS 

23. A process as daimed in daim 22 wherdn the water is water separated from 
aqueous paper pulp. 

24. A process as daimed in anv of daims 16 to 23 wherein the germicidal ma- 
ture is excployed in an amount of Irom 0.001 to 2 ml per litre of water^ cafcuhied 

20 on the hms it a hydrogen pezoslde coment of 35% by wei^ 20 

25. A process as claimed in any of daims 16 to 24- vmrein the genniddal mk- 
Due employed is a px e fo cmed mixture containing hydrogien peroxide and one or more 
of die cQa^xxmdB a» b), and c) in the desired weight ratio for ifie treatment of the 
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